Some years ago, Stephan [l] proposed an approach to one dimensional (linear) phased array beam steering which requires only a single phase shifter. This involves the use of a linear array of voltagecontrolled electronic oscillators coupled to nearest neighbors. The oscillators are mutually injection locked by controlling their coupling and tuning appropriately. [2][3] Stephank approach consists of deriving two signals from a master oscillator, one signal phase shifted with respect to the other by means of a single phase shifter. These two signals are injected into the end oscillators of the array as shown in Figure 1 . The result is a linear phase progression across the oscillator array. Thus, if radiating elements are connected to each oscillator and spaced uniformly along a line, they will radiate a beam at an angle to that line determined by the phase gradient which is, in hun, determined by the phase difference between the injection signals. The beam direction is therefore controlled by adjusting this phase difference. Stephank beam steering technique can be similarly generalized to two-dimensional arrays in which the beam control signals are applied to the oscillators on the perimeter of the array. In this paper the continuum model for this two-dimensional case is developed and the dynamic solution for the corresponding aperture phase function is obtained The corresponding behavior of the resulting far-zone radiation pattern is displayed as well.
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The Continuum Model The required integrations can be carried out analytically owing to the delta functions in the integrand. Each term of the series for the solution has a pole in the s plane, the location of which is determined by eigenvalue correponding to that term. Thus, the inverse Laplace transform can be obtained via residue calculus.
A Numerical Examde
Consider a 21 by 21 element square array with radiating elements spaced one half wavelength apart.
Injection signals are assumed to be applied to the perimeter oscillators w i t h phases appropriate to steering the beam to far field coordinates e0=300 and $b=-llOo switched at time zero. Figure 2 illustrates the ensuing dynamic behavior of the oscillators phases. Finally, Figure 4 shows the result of successive application of a sequence ofbeamsteering by displaying the locations of the beam peak and the three dB contour at a sequence of times and the effect of aberration on the beam shape is evident. 
